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Active and Passive Surface-wave 
Tests in Williams St. Park and Other 

Several Sites in California

Koichi Hayashi
OYO Corporation
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Outline

• Williams St. Park
• Redwood City
• Dolphin Park in Los Angels
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Data Acquisition in Williams St. Park
Multi-channel analysis of surface waves (MASW1,MASW2)

Source : Shaker->1 or Sledge hammer(5kg)->2
Geophones : 4.5Hz
Receiver spacing : 2m
Shot spacing : 2m
Number of receivers : 24
Number of shots : 25
Analysis : MASW

Micro-tremor Array Measurement (MAM)  
Geophones : 4.5Hz
Array size : 40m
Array shape : Triangle
Number of receivers : 10
Analysis : SPAC
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Data Acquisition

ReceiversShaker
MASW1

ReceiversHammer
MASW2

ReceiversMAM
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Multi-channel Analysis 
of Surface Waves (MASW)

Receivers：1m spacing x 24

Survey line length :
20～30m

Data acquisition：
20 minutes

Analysis:
15 minutes

Sources (sledge hammer)：
1m spacing x 25 points

Source : sledge hammerSource : sledge hammer
Penetration depthPenetration depth：：0 to 0 to 
20m20m
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Target Target ：：2020～～100m 100m 
depthdepth

Array size：30～60m

No control source 

Micro-tremors Array 
Measurements (MAM)

Receiver : 2Hz geophone 

Long period seismometer
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Sledge Hammer+MASW (MASW2)
Time-domain Waveform
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Sledge Hammer+MASW (MASW2)
Phase-velocity Image
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Sledge Hammer+MASW (MASW2)
Analysis Result
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Shaker+MASW (MASW1)
Time-domain Waveform

Sledge
hammer(MASW2)

Shaker(MASW1)
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Shaker+MASW (NASW1)
Time-domain Waveform

Cross-correlation Stacked cross-correlation
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Shaker+MASW (MASW1)
Phase-velocity Image

Sledge hammer(MASW2) Shaker(MASW1)
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Micro-tremors Array Measurements
(MAM)

Time-domain Waveform

32 seconds × 20 data = about 10 minutes 
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Micro-tremors Array Measurements
(MAM)

Spatial Auto-correlation
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Micro-tremors Array Measurements
(MAM)

Phase-velocity Image
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San Jose : Summary

Sledge hammer(MASW2)Shaker(MASW1)

MAM
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San Jose : Summary
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Phase-velocity curve
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Analyzed velocity model
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Data Acquisition in Redwood City



21

Shaker＋MASW (MASW1)
1m spacing by 24 geophones
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Sledge Hammer + MASW (MASW2)
1m spacing by 24 geophones
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Micro-tremors Array Measurements
(MAM)

30m Triangular array, 10 geophones



24

Redwood City : Summary
Sledge hammer(MASW2)Shaker(MASW1)

MAM
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Redwood City : Summary
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Dolphin Park in Los Angels
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Conclusions

• Active dispersion curves agree with passive 
one in most of sites 

• Passive method is much better than active 
method in low frequency region

• Effect of array shape is relatively small in the 
passive method

• Large array size and long period geophones 
are important for deep sounding


